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(57) ABSTRACT 

A carrier has a metal area that is essentially composed of 
copper. A chip has a rear side metalliZation layer. A buffer 
layer, essentially composed of nickel and having a thickness (21) Appl. No.: 10/057,154 _ 
of betWeen 5 pm and 10 pm, is arranged on the metal area. 

(22) Filed; Jam 25, 2002 The chip does not have a chip housing and is arranged on the 
metal area, Which has been provided With the buffer layer, 

(30) Foreign Application Priority Data such that only one connecting medium is arranged betWeen 
the rear side metalliZation layer of the chip and the buffer 

Jan. 25, 2001 (DE) ................................... .. 101 03 294.3 layer. 
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CARRIER WITH A METAL AREA AND AT LEAST 
ONE CHIP CONFIGURED ON THE METAL AREA 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The invention relates to a carrier and a chip con 
nected to the carrier. The carrier has a metal area on Which 
the chip is con?gured. 

[0003] It is knoWn to produce circuit arrangements using 
hybrid technology. To that end, chips, Without a chip housing 
and With semiconductor components, are electrically con 
tact-connected and are ?xed directly onto a ceramic carrier 
in Which conductor tracks made of copper are arranged. The 
chips have rear side metalliZation layers that directly adjoin 
metal areas made of copper that are arranged on the carrier. 
The metal areas made of copper are connected to the 
conductor tracks. In order to protect the metal areas against 
oxidation, it is knoWn to provide the metal areas With a 
protective layer made of nickel having a thickness of 
approximately 1 pm to 2 pm. 

[0004] If such a circuit arrangement is exposed to a 
relatively large number of large temperature ?uctuations, it 
has been shoWn that the connection betWeen the carrier and 
the chips becomes so brittle that the heat arising in the poWer 
semiconductor components contained in the chips can no 
longer be adequately dissipated, Which leads to the destruc 
tion of the chips. The effect is presumably based on the 
different thermal expansion coef?cients of the metal areas 
and the rear side metalliZation layers. 

[0005] There are many applications requiring circuit 
arrangements that have a high stability With respect to 
temperature ?uctuations. This is the case, for example, When 
a circuit arrangement is used in a motor vehicle. Indeed in 
very cold regions, a circuit arrangement arranged eg in a 
starter generator must Withstand a change in temperature 
from —40° C. to +160° C. Within approximately 10 seconds 
When the motor vehicle is started. It is desirable for such a 
circuit arrangement to Withstand at least 1000, better more 
than 2000, such temperature cycles Without damage. 

SUMMARY OF THE INVENTION 

[0006] It is accordingly an object of the invention to 
provide a carrier With a metal area and a chip con?gured on 
the metal area Which overcomes the above-mentioned dis 
advantages of the prior art apparatus of this general type. 

[0007] In particular, it is an object of the invention to 
provide a carrier With a metal area and at least one chip 
arranged on the metal area With a connection that is more 
stable With respect to temperature ?uctuations When com 
pared With the prior art. 

[0008] With the foregoing and other objects in vieW there 
is provided, in accordance With the invention, a carrier and 
a chip con?guration, that includes a carrier having a metal 
area essentially composed of copper; a chip having a rear 
side metalliZation layer; a buffer layer con?gured on the 
metal area, the buffer layer being essentially composed of 
nickel and having a thickness betWeen 5 pm and 10 pm; and 
a connecting medium for ?xedly connecting the chip to the 
carrier. the chip is con?gured, Without a chip housing, on the 
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metal area such that only the connecting medium is con?g 
ured betWeen the rear side metalliZation layer of the chip and 
the buffer layer. 

[0009] In accordance With an added feature of the inven 
tion, the buffer layer has a thickness betWeen 7 pm and 9 pm. 

[0010] In accordance With an additional feature of the 
invention, the rear side metalliZation layer is essentially 
composed of aluminum. 

[0011] In accordance With another feature of the invention, 
the buffer layer has a surface facing the chip, and the surface 
facing the chip includes a protective layer that is essentially 
composed of gold. 

[0012] In accordance With a further feature of the inven 
tion, the carrier is essentially composed of copper. 

[0013] In accordance With a further added feature of the 
invention, the carrier includes a plate made of ceramic, the 
metal area is applied on the plate, and the metal area serves 
as a contact area of the chip. 

[0014] The chip does not have a chip housing and is 
con?gured on the metal area, Which has been provided With 
the buffer layer, such that only one connecting medium for 
?xedly connecting the carrier to the chip is con?gured 
betWeen the rear side metalliZation layer of the chip and the 
buffer layer. 

[0015] It has been shoWn, surprisingly, that a buffer layer 
made of nickel and having a thickness betWeen 5 pm and 10 
pm greatly increases the stability of the connection betWeen 
the carrier and the chip With respect to temperature ?uctua 
tions. The buffer layer presumably compensates for the 
different temperature coefficients of the metal area and the 
rear side metalliZation layer, or the buffer layer leads to a 
gentler temperature compensation betWeen the metal area 
and the rear side metalliZation layer. 

[0016] The con?guration including such a carrier and chip 
can Withstand more than 2000 temperature cycles Without 
damage, in each of Which, a change in temperature from 
—40° C. to +160° C. takes place Within less than 10 seconds. 

[0017] Bonded connections that are preferably composed 
of aluminum and extend from the top side of the chip as far 
as the carrier are also more stable because of the buffer layer. 

[0018] The connection betWeen the carrier and the chip is 
particularly highly stabile also suf?ciently rapid heat transfer 
occurs betWeen the carrier and the chip if the thickness of the 
buffer layer is betWeen 7 pm and 9 pm, preferably about 8 
pm. 

[0019] The rear side metalliZation layer includes, for 
example, a multilayer metalliZation Which may contain e.g. 
Cr, Ti, Ni, Au. All commercially available rear side metal 
liZation layers can be used. 

[0020] The buffer layer may also have a thin oxidiZed 
layer at its surface in addition to nickel. 

[0021] The buffer layer preferably contains, at its surface 
facing the chip, a protective layer that is essentially com 
posed of gold. The protective layer protects the nickel of the 
buffer layer against oxidation. The protective layer prefer 
ably has a thickness of betWeen 0.05 and 0.3 pm and is 
applied by chemical methods, for example. Reductive 
strengthening of the gold layer is possible. 
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[0022] Preferably, the carrier is essentially composed of 
the metal of the metal area. The carrier is thus essentially 
composed of a metal plate. Part of the metal plate forms the 
metal area. Since such a carrier serving as an electrical line 
has a signi?cantly larger cross section than conductor tracks 
in a carrier made of ceramic, particularly high currents can 
be fed to the chip. Furthermore, the intermediate buffering 
and the dissipation of heat generated in the chip are signi? 
cantly faster. 

[0023] As an alternative, the carrier contains a plate made 
of ceramic, on Which the metal area is applied as a contact 
area of the chip. 

[0024] Other features Which are considered as character 
istic for the invention are set forth in the appended claims. 

[0025] Although the invention is illustrated and described 
herein as embodied in a carrier With a metal area and at least 
one chip arranged thereon, it is nevertheless not intended to 
be limited to the details shoWn, since various modi?cations 
and structural changes may be made therein Without depart 
ing from the spirit of the invention and Within the scope and 
range of equivalents of the claims. 

[0026] The construction and method of operation of the 
invention, hoWever, together With additional objects and 
advantages thereof Will be best understood from the folloW 
ing description of speci?c embodiments When read in con 
nection With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWING 

[0027] The sole draWing ?gure is a cross sectional vieW of 
a carrier With a metal area, a buffer layer containing a 
protective layer, a connecting medium, and a chip. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0028] Referring noW to the sole draWing ?gure, there is 
shoWn an exemplary embodiment of a carrier T and a chip 
C connected to the carrier C. The chip C does not have a chip 
housing and contains a poWer semiconductor. The chip C 
has a rear side metalliZation layer R made of aluminum (see 
the ?gure). 

[0029] The carrier T essentially includes a plate made of 
copper. The part of the carrier T on Which the chip C is 
arranged is designated as the metal area M. 

[0030] A buffer layer P having a thickness of approXi 
mately 8 pm is applied on the carrier T. The buffer layer P 
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is essentially composed of nickel, but has a surface facing 
the chip C that contains a protective layer S made of gold 
having a thickness of approximately 0.15 pm. 

[0031] In order to ?X the chip C onto the metal area 
M—provided With the buffer layer P—of the carrier T, a 
connecting medium V is con?gured betWeen the rear side 
metalliZation layer R and the buffer layer P. The connecting 
medium V is composed of, for eXample, solder or a con 
ductive adhesive. 

We claim: 
1. A carrier and a chip con?guration, comprising: 

a carrier having a metal area essentially composed of 
copper; 

a chip having a rear side metalliZation layer; 

a buffer layer con?gured on said metal area, said buffer 
layer being essentially composed of nickel and having 
a thickness betWeen 5 pm and 10 pm; and 

a connecting medium for ?Xedly connecting said chip to 
said carrier; 

said chip being con?gured, Without a chip housing, on 
said metal area such that only said connecting medium 
is con?gured betWeen said rear side metalliZation layer 
of said chip and said buffer layer. 

2. The carrier and the chip con?guration according to 
claim 1, Wherein said buffer layer has a thickness betWeen 
7 pm and 9 pm. 

3. The carrier and the chip con?guration according to 
claim 2, Wherein said rear side metalliZation layer is essen 
tially composed of aluminum. 

4. The carrier and the chip con?guration according to 
claim 1, Wherein said rear side metalliZation layer is essen 
tially composed of aluminum. 

5. The carrier and the chip con?guration according to 
claim 1, Wherein said buffer layer has a surface facing said 
chip, and said surface facing said chip includes a protective 
layer that is essentially composed of gold. 

6. The carrier and the chip con?guration according to 
claim 1, Wherein said carrier is essentially composed of 
copper. 

7. The carrier and the chip con?guration according to 
claim 1, Wherein said carrier includes a plate made of 
ceramic, said metal area is applied on said plate, and said 
chip has a contact area formed by said metal area. 

* * * * * 


